Primed monocytes: putative culprits of chronic low-grade inflammation and impaired innate immune responses in patients on hemodialysis.
End-stage renal disease patients are known to be in a state of chronic low-grade inflammation and to have high infection-related morbidity and mortality. However, the precise mechanisms are not understood. The purpose of this study was to determine the mechanisms underlying chronic low-grade inflammation and defects in innate immune responses in hemodialysis (HD) patients. In 33 HD patients, we measured the basal status of toll-like receptor 4 (TLR4) positivity in the CD14-positive monocyte population in the peripheral blood (not strong, i.e., CD14(low)), with plasma levels of tumor necrosis factor (TNF)-α and interleukin (IL)-1β, IL-6, IL-8, IL-10, and IL-12p70 compared with 22 healthy controls. After stimulation by lipopolysaccharide (LPS), the plasma cytokine response was also compared. In the basal state, the percentage of peripheral blood TLR4(+)CD14(low) monocytes and plasma cytokines were significantly higher in HD patients (p < 0.05), suggesting that preactivated primed monocytes might be responsible for the chronic inflammatory state in HD patients. However, upon LPS challenge, the fold increase in plasma cytokine response was significantly reduced in HD patients (p < 0.05) compared with controls. More importantly, the fold increase of these cytokines showed a positive correlation with plasma albumin (p < 0.05) and a negative correlation with C-reactive protein (CRP) (p < 0.05), suggesting the presence of a possible link between chronic low-grade inflammation and suboptimal innate immune response. Chronic low-grade inflammation due to preactivated peripheral blood CD14(+) leukocyte subset might be a mechanism for impaired innate immune responses, thus resulting in the high rates of infection-related morbidity and mortality observed in HD patients.